Civic boosters generally have estimated the Super Bowl to have an impact of $300 to $400 million on a host city's economy. The National Football League has used the promise of an economic windfall to convince skeptical cities that investments in new stadiums for their teams in exchange for the right to host the event makes economic sense. Evidence from host cities from 1970-2001 indicates the Super Bowl contributes approximately one-quarter of what the boosters have promised and that the game could not have contributed by any reasonable standard of statistical significance, more than $300 million to host economies.
II. REVIEW OF SUPER BOWL IMPACT STUDIES
The economic impact estimates for the Super Bowl extend from one intellectual end zone to the other. The NFL-SMRI study is the most optimistic appraisal attributing a $670 million increase in taxable sales in South Florida (Miami-Dade, Broward, and Palm Beach counties) and an increase in economic activity of $396 million to the event (NFL, 1999) . Tacitly, the NFL-commissioned study envisioned a horde of affluent spendthrifts descending on the three-county area. The NFL-SMRI team reported that the average income of Super Bowl attendees is more than twice that of the average visitor to South Florida during the peak tourist months of January and February ($144,500 compared to $40,000-$80,000), and they spend up to four times as much as the average visitor to South Florida ($400.33 per day compared to $99-$199 per day). Jim Steeg, the NFL's Vice President for special events since 1977, puts the Super Bowl at the center of the mega-event universe.
The Super Bowl is the most unique of all special events. Extensive studies by host cities, independent organizations and the NFL all try to predict the economic impact the big game will have on a community. They talk to tens of thousands of attendees, local businessmen, corporate planners, media and local fans --looking to see how they are affected.
These studies have provided irrefutable evidence that a Super Bowl is the most dramatic event in the U.S. Super Bowl patrons are significantly more affluent, spend more and have more spent on them, and influence future business in the community more than attendees of any other event or convention held in the U.S. (Steeg, 1999) .
Steeg based his Super Bowl claims on several factors. Most prominent among them from his perspective were: the substantial spending by the NFL and NFL Properties 1 ; the number of visitors from outside the community who attended the game and related events; and the ideal fit of the Super Bowl into the convention calendar, which Steeg opined has the capacity for transforming the historically slack month of January into a convention windfall for the host city.
The NFL understands that it is competing for the sports entertainment dollar, and the League believes that stadiums factor prominently into consumer decisions relating to leisure spending. With the completion of stadium construction in Chicago, Green Bay, and
Philadelphia, 21 NFL stadiums will have been built or significantly refurbished over the period Investigator bias, data measurement error, changing production relationships, diminishing returns to both scale and variable inputs, and capacity constraints anywhere along the chain of sales relations lead to lower multipliers. Crowding out and price increases by input suppliers in response to higher levels of demand and the tendency of suppliers to lower prices to stimulate sales when demand is weak lead to overestimates of net new sales due to the event. These characteristics alone would suggest that the estimated impact of the megasporting event will be lower than the impact analysis predicts.
Similarly 
III. THEORETICAL ISSUES
If there is an exaggeration of the benefits induced by a sports mega-event, it occurs for several fundamental reasons. First, the increase in direct spending attributable to the games may 7 be a "gross" as opposed to a "net" measure. Labor is not the only factor of production that may repatriate income. If hotels experience higher than normal occupancy rates during a mega-event, then the question must be raised about the fraction of increased earnings that remain in the community if the hotel is a nationally owned chain. Finally, most economic impact analyses use expenditure multipliers (rather than income multipliers) to assess the economic impact of an event. The use of expenditure multipliers is unjustified, however, as the important point is not how much business activity is created by an event but rather how the income of local residents is impacted by it. In short, to assess the impact of mega-events, a balance of payments approach should be utilized.
That is to say, to what extent does the event give rise to income inflows and outflows that would not occur in its absence? Since the input-output models used in the most sophisticated ex ante analyses are based on fixed relationships between inputs and outputs, such models do not account for the subtleties of full employment and capital ownership noted here.
Even to the extent that multipliers are calculated from careful analysis of industry data over an extended period of time, the multipliers are derived from input-output tables based on the normal state of the economy even though the presence of a large temporary tourist attraction such as a the Super Bowl indicates a departure from this normal state. Mega-events such as the Super Bowl are characterized by high utilization rates and increased prices for tourism related industries. While labor may benefit to some extent through increases in hours worked or higher tips, the main recipient of this windfall is likely to be business owners. Expenditures in industries dominated by nationally-owned chains such as large hotels, rental car agencies, and airlines, and to a lesser extent motels, restaurants, and general retailers may rise significantly due to the Super
Bowl, but local incomes will not increase substantially. Since the benefits accrue to non-local capital owners leading to higher than normal leakages of income, the money generated from these events is unlikely to recirculate through the economy. Normal multipliers are therefore probably inflated.
As an alternative to estimating the change in expenditures and associated changes in economic activity, those who provide goods and services directly in accommodating the event could be asked how their activity has been altered by the event. In summarizing the efficacy of this technique Davidson (1999) opined:
The biggest problem with this producer approach is that these business managers must be able to estimate how much "extra" spending was caused by the sport event. This requires that each proprietor have a model of what would have happened during that time period had the sport event not taken place. This is an extreme requirement, which severely limits this technique.
While many potential criticisms of ex ante economic analysis exist, the real question is whether these estimates of the economic impact of the Super Bowl conform to ex post estimates of the economic impact this event exerts on its host cities? In the next section of the paper, the model that is used to develop ex post estimates is detailed.
IV. THE MODEL
Ex ante models may not provide credible estimates on the economic impact of a megaevent for the reasons cited. An ex post model may be useful in providing a filter through which the promises made by event boosters can be strained. A mega-event's impact is likely to be small relative to the overall economy, and the primary challenge for those doing a post-event audit involves isolating the event's impact. This is not a trivial task, and those who seek insight into the question of economic impact should be cognizant of the challenges and deficiencies common to both ex ante and ex post analyses.
Several approaches are possible in constructing a model to estimate the impact an event has had on a city, and are suggested by past scholarly work. Mills and McDonald (1992) provide an extensive summary of models that have been used to explain metropolitan economic growth. These theories seek to explain increases in economic activity through changes in key economic variables in the short-run (export base and neoclassical models) or the identification of long-term developments that enhance the capacity for growth in metropolitan economies (product cycle, cumulative causation, and disequilibrium dynamic adjustment models).
Our task is not to replicate explanations of metropolitan economic growth, but to use past work to help identify how much of an increase in economic activity in U.S. cities hosting the Super Bowl is attributable to the event. To this end we have selected explanatory variables from existing models to predict economic activity in the absence of the game. Estimating the economic impact of the Super Bowl involves comparing the projected level of economic activity without the event to the actual levels of economic activity that occurred in cities that have hosted it. The success of this approach depends on our ability to identify variables that account for the variation in growth in economic activity in host cities.
Given the number and variety of variables found in regional growth models and the inconsistency of findings with regard to coefficient size and significance, criticisms of any single model could logically focus on the problems posed by omitted variables. Any critic, of course, can claim that a particular regression suffers from omitted-variable bias, but it is far more challenging to specify the model so as to remedy the problem. In explaining regional or metropolitan growth patterns, at least some of the omitted variable problem can be addressed through a careful specification of the independent variables. As noted above, representing relevant variables as deviations from city norms, leaves the scholar a more manageable task, namely that of identifying those factors that explain city growth after accounting for the impact of those forces that generally have affected regional or national MSA growth. It is important, for example, to model the fact that relocating a business could occur as a consequence of wages increasing in the MSA under study or a slower rate of wage growth in other MSAs. What matters is not the absolute level of wages in city i, but city i's wage relative to that of its competitors.
The purpose of ex ante studies is to provide a measure of the net benefits a project or event is likely to yield. To our knowledge there is no prospective model that has the capacity for 13 measuring the net benefits of a project relative to the next best alternative use of those funds. If one assumes that the best use of funds has always occurred prior to a mega-event, then the growth path observed for a city can be construed as optimal. If this optimal growth path, identified by the city's secular growth trend, decreases after the mega-event occurs, then the evidence does not support the hypothesis that a publicly subsidized mega-event put those public monies to the best use. The results of ordinary least-squares regression using equation (1) are shown in Table 2 .
The coefficient (0.4058%) and t-statistic (1.409) on the Super Bowl variable indicate that hosting the Super Bowl is associated with an increase in city personal income growth of 0.4% but that this figure is not statistically significantly different from zero at a 10% level.
While the use of fixed effect models is widespread due to their simplicity, they present numerous theoretical and applied difficulties that make their use undesirable when they can be 15 avoided. First, the assumptions implicit in the model are quite extreme in that it is assumed the only difference in city growth rates is a fixed percentage in each period. This belies the fact that some cities (such as Detroit or San Jose) are strongly influenced by cyclical industries, and others have experienced growth spurts or slowdowns at varying times in their recent history. To assume that every economic variable affects every city's economic growth in exactly the same way is an absurd albeit often necessary assumption. Next heteroscedasticity is identified as a problem since the variability of the residuals differs widely between cities. For example, the standard deviation of the residuals for the data representing Minneapolis is 0.0056 while the standard deviation of San Jose's residuals is 0.0220, and a Goldfield-Quandt test for equality of residual variance can be rejected at well beyond a 1% significance level.
In addition, because the size of the economies of the host cities varies widely, it is difficult to translate the coefficient indicating a 0.4% increase in economic growth into a convenient dollar figure. Indeed, if the Super Bowl is, say, a $400 million event, there is no reason to think that economic growth in each city would be altered by the same amount since percentage-wise such an impact would be different in a small city such as New Orleans compared to a large city such as Los Angeles. Finally, a confidence interval for the Super Bowl variable ranges from a negative range to roughly a 1% gain in city income, which would correspond to roughly an $800 million income in city income for the average host city. So, while a hypothesis of no income gain from hosting the Super Bowl cannot be rejected, neither can the booster's predictions of a $400 million gain be rejected.
While some of these issues, as well as potential serial correlation problems, can be dealt with a more advance time-series, panel data regression model, we instead propose a wholly different approach. Equation (2) represents the revised model used to predict changes in income for host cities. whether to include an independent variable known to be a good predictor in general but failing to be statistically significant in a particular city's case is largely an arbitrary one. The inclusion of theoretically valuable variables that are idiosyncratically insignificant will improve some measures of fit such as R-squared but may reduce other measures such as adjusted R-squared or the standard error of the estimate. Since the purpose of equation (2) is to produce predictive rather than explanatory results, variables were included in the regression equation as long as they improved predictive success, and as long as the omission of the variable did not significantly alter the coefficients of the remaining variables. Table 3 presents the regression results for all cities with the combination of variables that minimizes the standard error of the estimate (SEE).
Note that Table 3 does not report the regression results for the Super Bowl dummy variables, which are instead reported in Table 4 . Finally, Durbin-Watson statistics were calculated for each of the eleven regression equations in Table 3 . The results of the Durbin-Watson statistics suggested that serial correlation was not a significant problem in any of the eleven regression equations.
As mentioned previously, rather than specifying all the variables that may explain metropolitan growth, we attempted to simplify the task by including only the independent variables that are common to cities in general and the ith MSA in particular. In effect we have devised a structure that attempts to identify the extent to which the deviations from the growth of cities in general (Σ∆Y t i /n t ) and city i's secular growth ∆Y Relative values of wages and tax burdens are all expected to help explain a city's growth rate in income as it deviates from the sample norm and its own secular growth path. As mentioned above, past research has not produced consistency with respect to the signs and significance of these independent variables. It is not at all clear, for example, whether high levels of relative wages lead to higher or lower income growth. A similar situation exists with relative levels of taxation. As a consequence, a priori expectations are uncertain with regard to the signs of the coefficients. That should not be construed as an absence of theory about key economic relationships. As noted earlier, the models include those variables that previous scholarly work found important.
V. RESULTS
The coefficients on the dummy variables for the Super Bowl vector for each model identified in Table 3 are an estimate of the effect of the Super Bowl in each specific year on the host city. These coefficients and their corresponding t-stats are shown in Table 4 New Orleans and over a $2 billion difference for Los Angeles, the largest host city. Given the size of these large, diverse economies, the effect of even a large event with hundreds of millions of dollars of potential impact is likely to be obscured by natural, unexplained variations in the economy. Indeed, none of the standardized residuals are statistically significant at the 5% level.
While it is unlikely that the models for any individual city will capture the effects of even a large event, one would expect that across a large number of cities and years, any event that produces a large impact would emerge on average as statistically significant. The t-statistics of the Super Bowl coefficients for the 32 years are normally distributed with a standard deviation of 1. A test on the null hypothesis that the average t-statistic is greater than zero provides a p-value of 23.0%. In other words, if the game really had no positive effect on the host cities, then the sample results had only a 23.0% probability of occurring.
This procedure can be carried one step further. Since the presence of the Super Bowl is not included in making predictions about the economic growth in a particular city, if the Super Bowl has a substantial positive effect on host economies as the boosters suggest, then the appropriate hypothesis test would not be whether the average standardized residual is greater than zero (meaning simply that the event had a positive economic impact) but whether the average standardized residual is greater than some figure that essentially represents a combination of the size of projected impact in comparison to the size of the host city (meaning that the event had a positive economic impact of some designated magnitude.) Table 5 had the game had a positive effect of $300 million as asserted by the boosters over the thirty-two year period covered by the data, the actual growth rates experienced by the sample would have had only a 5.00% probability of occurring.
The Super Bowl contribution to predicted growth (and hence the standardized residual)
can be adjusted by assuming an economic impact larger or smaller than the $300 million figure used in this example. The resulting p-values shown are shown in Table 6 .
The predicted economic impact at which the mean t-statistic is zero is $91.9 million, a figure roughly one-quarter that of the booster's estimates, and increases in income of $300 million and $392.8 million can be rejected at the 5% and 1% significance levels, respectively.
The crowding-out, substitution, and leakages effects can explain the large discrepancy between the observed and actual economic growth and the NFL's claims. While the Super Bowl undoubtedly attracts large numbers of wealthy, out-of-town visitors, the "crowding-out" effect due to perceptions relating to limited hotel rooms and high hotel prices, rowdy behavior of football fans, and peak use of public goods such as highways and sidewalks are substantial.
Furthermore, the net effect on the host economy of the conventions or other tourists who went elsewhere would depend on the details relating to the spending patterns of football fans versus those of the lost visitors and convention attendees. The spending of residents of the host city may be altered to the detriment of the city's economy as local citizens may not frequent areas in which the event occurs or the fans stay. In addition, although hotel room rates in host cities invariably increase substantially during the Super Bowl weekend, the to the extent that these hotels are nationally owned chains, the higher prices benefit corporate stockholders, not local residents and are not reflected in the personal income levels of the metropolitan area. 2. At the March 1999 NFL meetings, the teams agreed to allow teams to qualify for up-front loans in an amount equal to 34% to 50% of the private contributions for stadium projects. The specific amount would be determined by the size of the project and the market the stadium would serve.
3. Porter's use of monthly sales receipts is important. If the researcher can compress the time period, then it is less likely that the impact of the event will be obscured by the large, diverse economy within which it took place. The use of annual data has the potential to mask an event's impact through the sheer weight of activity that occurs in large economies over the course of a year unless steps are taken to isolate the event.
A full description of the data used for analysis is available from the authors upon request. 
